Purification and characterization of recombinant endoglucanases from the pine wood nematode Bursaphelenchus xylophilus.
A family of endoglucanases belonging to glycoside hydrolase family (GHF) 45 have been isolated from the pine wood nematode Bursaphelenchus xylophilus. Here we describe the purification and characterization of the recombinant enzymes, named Bx-ENG-1, 2, and 3, expressed in Pichia pastoris. The respective molecular masses of purified Bx-ENG-1, 2, and 3 were estimated to be 18, 33-39, and 100-140 kDa by SDS-PAGE, and 18, 67, and 252 kDa by gel filtration, suggesting that Bx-ENG-1 existed in an unglycosylated monomeric form and Bx-ENG-2 and Bx-ENG-3 in a glycosylated dimeric form. The enzymatic properties of the recombinant enzymes were similar to each other: optimal activity at 60 degrees C at about pH 6.0, like other endoglucanases of GHF45. The recombinant enzymes displayed the highest activity toward lichenan, and lower activities were observed on carboxymethyl cellulose and amorphous cellulose. Nematode enzymes also hydrolyzed glucomannan, the most abundant hemicellulose in the cell walls of softwood. These substrate specificities suggest that B. xylophilus endoglucanases acted on the cellulose-hemicellulose complex in the cell walls, resulting in a weakening of the mechanical strength of the cell walls to facilitate the nematode's feeding on plant cells.